Pillsbury WInthrop LLP, McLean, VA 




Pillsbury Winthrop LLP, McLean, VA I 
Appln. No.: 10/684,592 Matter No.: 301867 
Inventor: HAYNESETAL. I 
Title: Locomotive Engine with Sklpfire Control 
System 

•22 Pages, Figures 1 - 22 
Sheet 2 of 22; 

J 




Piltsbury Wlnthrop LLP, McLean, VA 

Appln. Na: 1(V684,592 Matter No.: 301867 

Inventor: HAYNES ETAL. 

Title: Locomotive Engine with Skipfire Control 

System 

22 Pages; Figures 1-22 
Sheet 3 of 22 

— . . J 




Pillsbury Winthrop LLP, McLean. VA 
Applh. No.: 10/684,592 Matter No:: 301867 
Inventor: HAYNESETAL. 
Title: Locomotive Engine with Skipftre Control 
System * 

22 Pages, Figures 1 - 22' 
Sheet 4 of 22 

) 




' Pillsbury Wtnthrop LLP, McLean, VA 
Appln.Na: 10/684.592 Matter No.: 301867 
Inventor: HAYNESETAL. 

Title: Locomotive Engine with SIdpfire Control I 
System I 
22 Pages, Figures 1-22 i 
Sheet5of22 



Pillsbury Winthrop LLP» McLean, VA 
-ApptaNo.: 10/684,592 Matter No.: 301867 

Inventor: HAYNES ET AL. 
^ ' Title: Locomottve Engine with Sklpflre Control 
• * System 

- ^ 22 Pages, Figures 1 - 22 . 
Sheeteof 22 

J 




ENGINE 
CYLINDER 



-14 



FIG. 6 



Plltsbury Winthrop LLP, McLean, VA 

Appln. No.: 1(V684»592 Matter No.: 301887 

Inventor: HAYNES ET AL. 

Title: Locomotive Engine with Sklpfire Control 

System- 

22 Pages, Rgures 1-22 
Sheet 7 of 22 



n [ 



38 

1 



46- 



58 




FUEL 
INJECTOR 



-15 



ENGINE 
CYLINDER 



-14 



FIG. 7 



Piltsbury Winthrop LLP. McLean^ VA | 
Appln.No.: 10/684,592 Matter No.: 301867 
Inventor: HAYNESETAL. 
Title: Locomotive Engine with Sklpfire Control 

System 

22 Pages, Rgures 1 - 22 ' 
Sheet 8 of 22 

J 



AIR SUPPLY 



44 



SENSOR 




\ 

54 52 


CENTRAL CONTROLLER 




56 


VALVE ASSEMBLY 











SKIPFIRE MECHANISMS 



•38 



ENGINE CYLINDERS 



-14 



FIG. 8 



> Pillsbury WInthrop LLP. McLean» VA | 
Appln.No.: 10/684,592 Matter No.: 301867 1 
inventor: HAYNESETAL. 
Title: Locomotive Engine with Skipfire Control 
System 

22 Pages, Rgures 1-22 \ 
Sheet 9 of 22 i 




Pillsbury WInthrop LLP, McLean. VA 

Appln. No.: 10/684,592 Matter No.: 301867 

Inventor: HAYNES ETAL. 

Titie: Loconraotive Engine with Sklpfire Control 

System 

22' Pages, Figures 1 - 22 
Sheet 10 of 22 







o o 




© 




m 

m 


o 

"a 




a 

o 




@) 






o 




o 




@) 




m 


o 




o 




© 




Si 


o 




o 




@) 






O 

Tl 




1 

o 




@) 




Si 


O 


TO} 


1 
o 








Pi 


o 

"0 




1 

o 








%1 


o 

■a 




D. 

o 




O so 



Plllsbury Winthrop LLP, McLean, VA 

Applfi. No.: 1(V684.592 Matter No.: 301867 

Inventor: HAYNESETAL. 

Title: Locomotive Engine with Sklpflre Control 

System 

22 Pages. Rgures 1-22 
Sheet 11 of 22 

) 




Pillsbury WInthrop LLP, McLean, VA 

Appin; No.: 10/684,592 Matter No.: 301867 

Inventor: HAYNESETAL. 

Title: Locomotive Engine with Sidpfire Control 

System 

22 Pages, Rgures 1-22 
Sheet 12 of 22 



-H START V 



1 




V 


f 


MEASURE ENGINE 


SPEED 







8 



TURN OFF ALL SKIPFIRE 
ACTUATORS 



IS SKIPFIRE 
ENABLED FOR 
THIS ENGINE 
SPEED? 




YES 


7 
\ 


SET NUMBER OF FIRING 
CYLINDERS TO ZERO 









YES 






3 




/ 


COMPUTE NUMBER OF 


FIRING CYLINDERS 




4 




\ 



SELECT SKIPFIRE 
CYLINDERS 



DRIVE APPROPRIATE 
SKIPFIRE ACTUATORS 









FIG. 12 



Plllsbury Winthrop LLP, McLean, VA i 

Appln. No.: 1(V684,592 Matter No.: 301867 < 

Inventor: HAYNESETAL. ^ 1 

Title: Locomotive Engine with Sklpflre Control i 
System 

22 Pages, Figures 1-22 

Sheet 13 of 22 I 



5^ O Z 



o 

I 



o 

O 



o 

+ 




(JM/qi) Moid i3nd 



Pillsbury WInthrop LLP, McLean. VA 

Appln. No.: 1(V684.592 Matter No.: 301867 

Inventor:. HAYNES ET AL. 

Title: Locomotive Engine with Sklpfire Control 

System 

22 Pages, Rgures 1-22 
Sheet 14 of 22 



O O O O O O O 

O O O O O O O 

CO >o to ^ CO 




CO >o to ^ CO csi 

CO CO CO CO CO CO CO 



(jq/qi) Moid i3nd 




(a3iD3aaOD - -iM/6) XON 



Pillsbury WInthrop LLP, McLean, VA 
Appln. No.: 10/684,592 Matter No.: 301867 
tnventor: HAYNES ET AL. ! 
Title: Locomotive Engine with SIclpfire Control 

Systiem 

22 Pages, Figures 1-22 I 
Sheet 16 of 22 I 

J 



o 


o 


NG 


JlWIi 


NIWIJ 


IWIi< 


o 

t 


1 — 

o 

O 


+ 


♦ 


■ 


< 




o 



o 

CO 



o 



o 



o 



o 

CO 



(JM/6) DH 



Plllsbury WInthrop LLP, McLean. VA 

Applh. No.: 10/684,592 Matter No.: 301867 

Inventor: HAYNESETAL. 

Title: Locomotive Engine with Sklpflre Control 

System 

22 Pages, Figures 1-22 
Sheet 17 of 22 





o 


NG 


JlWIi 


NIWIJ 


IWIlc 


o 

i 


1 — 

o 

O 


+ 


♦ 


■ 






CO 



- o Q 



" i o 

o n: 

LU 
CO 



Pillsbury WInthrop LLP, McLean. VA 

Appln. No.: 1(V684,S92 Matter No.: 301867 

Inventor: HAYNESETAL 

Title: Locomotive Engine with Sldpfire Control 

System 

22 Pages, Figures 1 - 22 
Sheet 18 of 22 




lJM/6) XON 



Plllsbury WInthrop LLP, McLean, VA 

Appln.No.: 10/684,592 Matter No.: 301867 I 

inventor: HAYNESETAL. 

Title: Loconwtlve Engine with SMpfIre Control i 
System. 

22 Pages, Figures 1-22 
Sheet-19of22 

J 




(QBlDHaaOD - JM/6) XQN 



Pllisbury Wtnthrop LLP, McLean, VA { 

Appln.No.: 10/684.592 Matter No.: 301867 I 
Inventor: HAYNESETAL. 

Title: Locomotive Engine with Sklpflre Control 1 

System I 

22 Pages, Figures 1 - 22 ! 

Slieet20of22 1 




cococococococococo 



(JM/qi) MOU 13nd 



Pillsbury WInthrop LLP. McLean. VA 
Appln.No.: 10/684,592 Matter No.: 301867 
Inventor: HAYNESETAL 
Title: Locomotive Engine with Sklpfflre Control 

System 

22 Pages, Figures 1-22 
Sheet21of22 

, ... J 




oor^OLo^cocsir— o 
cococococococo^co 



(J4/qi) Moid i3nd 



Pillsbury WInthrop LLP. McLean, VA j 

Apptn. No.: 10/684,592 Matter No.: 301867 I 
Inventor: HAYNESET AL. 

Tttle: Locomotive Engine with Sklpffire Control i 

System 1 

22 Pages, Figures 1-22- | 

Sheet 22 of 22 t 




cocococococococo 



|JM/qi) AAoid lanj 



